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3.1. First step (failure of copper pipes) 














































49 Andrea Brotzu et al. /  Procedia Engineering  109 ( 2015 )  43 – 54 
)LJVDQGVKRZ WKDW WKLVJUHHQ OD\HUZDV IRUPHGE\DPL[WXUHRI LURQDQGFRSSHUR[LGHVDQGE\FRSSHU








































VHFRQG IDLOXUHZDV FDXVHG E\ ROG SLWV DQG E\ QHZ SLWV GHYHORSHG XQGHU WKH EURPLGH OD\HU SUHYLRXVO\ GHVFULEHG

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&RQVLGHULQJ WKDW KDOLGH LRQV EHKDYH VLPLODUO\ EURPLGHV DOVR IDYRU ORFDOL]HG FRUURVLRQ SKHQRPHQD 7KH\ DUH
DJJUDYDWHGE\WKHSUHVHQFHRIWKHVDOWGHSRVLWWKDWFDQIDYRUFUHYLFHFRUURVLRQLQLWLDWLRQDQGSURSDJDWLRQ
2QFHWKHFDXVHVRIIDLOXUHKDYHEHHQLGHQWLILHGDOOFRSSHUSLSHVZHUHUHSODFHGZLWKQHZRQHV














WKDW WKH IDLOXUH LQ WKH JHQHUDWRU FRXOG EH GXH WR SKHQRPHQD RI GLIIHUHQWLDO DHUDWLRQ 7KH ORFDOL]HG FRUURVLRQ E\
GLIIHUHQWLDODHUDWLRQLVHVWDEOLVKHGZKHQSDUWRIDPHWDOOLFVXUIDFHLVHDVLO\UHDFKHGE\R[\JHQGLVVROYHGLQZDWHU
ZKLOHDQRWKHUSDUWLVQRW7KHR[\JHQVWDUYHGVXUIDFHEHFRPHDQRGLFDQGFDQEHVXEMHFWHGWRLQWHQVHFRUURVLRQ
7KHPHWDO LRQVGLVVROYHG LQ WKHDQRGLFUHJLRQPLJUDWH WRZDUGV WKHFDWKRGLF UHJLRQZKHUH WKH\UHDFWZLWK2+
SURGXFHG E\ R[\JHQ UHGXFWLRQ DQG SUHFLSLWDWH DV PHWDO K\GUR[LGH 7KLV FRUURVLRQ PHFKDQLVP SURGXFHV D GHHS
ORFDOL]HGFRUURVLRQDWWDFNGHHSSLWVLQWKHR[\JHQVWDUYLQJDUHDVZKLOHPHWDOK\GUR[LGHVSUHFLSLWDWHFORVHWKHDLU
ZDWHU LQWHUIDFH 7KH JHQHUDWRU SLSHV¶ DQDO\VHV VKRZHG WKDW WKHVH SLSHVZHUH DOVR VXEMHFWHG WR D VHFRQG W\SH RI
FRUURVLYHDWWDFN)LJXUHVDDQGEVKRZWKHH[WHUQDOVXUIDFHRIVWDLQOHVVVWHHOPLQLILQQHGSLSHVZKLFKDUHIUHTXHQWO\
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VWDLQOHVVVWHHOSLSHV
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